The rise in the rate of obesity in school-aged children, adolescents, and young adults in the last 30 years is a clear healthcare crisis that needs to be addressed. Despite recent national reports in the United States highlighting positive downward trends in the rate of obesity in younger children, we are still faced with approximately 12.7 million children struggling with obesity. Given the immediate and long-term health consequences of obesity, much time and effort has been expended to address this epidemic. Yet, despite these efforts, we still only see limited, short-term success from most interventions. Without changes to how we address childhood obesity, we will continue to see inadequate improvements in the health of our children. Clinicians and researchers need to be lobbying for evidence-based policy changes, such as those identified by systems science, in order to improve the nation's health.
parents," 4(p.1143) as a result of the consequences of overweight and subsequent medical conditions such as type 2 diabetes.
Overweight and obese children are at risk for immediate and long-term health consequences, including cardiovascular and metabolic risks, and additional comorbidities, including obstructive sleep apneas, nonalcoholic fatty liver diseases, and musculoskeletal disorders, 5, 6 many of which are preventable. Other complications of childhood obesity include psychosocial consequences, including disordered eating. 6 Decreased self-esteem is noted as a significant sequela and is associated with sadness, loneliness, nervousness, and high-risk behaviors. Children are stereotyped, ostracized, and bullied because of their weight. 7 Adverse psychosocial effects are more often seen and have increased severity in White children, especially girls. 5 Recent evidence further highlights the vulnerability of these children, identifying a significant relationship between being overweight and being bullied as a teen and continued increasing obesity in young adulthood. 8 Obesity has gained national attention, including attention from the First Lady Michelle Obama, with her Let's Move campaign (http://www.letsmove.gov/), and significant time, attention, and money have been invested in community programs and scientific research to identify, prevent, and treat childhood obesity. Recent national reports have been highlighted as showing potentially positive improving trends in the percent of young children (2-4 years of age) who are considered overweight/obese. 9, 10 In a national sample of data collected between 2008 and 2011 from 40 states and territories, a statistically significant decrease in the prevalence of obesity among children 2-4 years old was noted in 19 states/territories; however, 20 states experienced no changes and 3 states actually had in increase in prevalence. 9 These are the numbers being cited as giving hope to many that the efforts to improve the childhood obesity epidemic through public health initiatives are working and that the health of children in the United States is moving in the right direction. 9, 11 While it is encouraging that some improvements are occurring, there is clearly still much work to be done. We cannot forget about the approximately 12.7 million children of all ages who continue to struggle with obesity. 12 While the plateauing trend of overall obesity rates in children is positive news, the number of severely obese children in the United States is distressingly on the rise. Data indicate that in the last 14 years, all classes of obesity have increased in children. 13 Evaluation of data from the National Health and Nutritional Examination Survey from 1999 to 2012 showed that 5.9% (95% confidence interval [CI]: 4.4-7.4) of children aged 2-19 years met the American Heart Association definition of severe obesity (ie, BMI greater than 120% of the 95th percentile for age and sex or a BMI of 35 or greater, whichever is lower), the equivalent to class II obesity in adults (BMI = 35.0-39.9). This was a statistically significant increase from the 1999-2000 data that identified 3.8% (95% CI: 2.7-4.9) of all children meeting this criteria. In addition, 2.1% (95% CI: 1.6-2.7) of children in the 2011-2012 data had a BMI equivalent to class III obesity in adults (ie, BMI ≥ 40), 14 compared to 0.9% (95% CI: 0.6-1.3) of children in the 1999-2000 data, with rates highest in adolescents and nonHispanic black children. 13 
Current Efforts
While obesity is a multifactorial, complex disorder, with genetic and environmental origins, behavioral and familial factors are key determinants in children's risk for becoming overweight or obese. [15] [16] [17] [18] Behavioral factors (ie, diet, activity, screen time) appear to be the most amenable to change. 19 Given that children spend most of their time in either school or home, numerous clinical trials have focused on these settings, particularly schools, to improve nutrition and increase activity in children. [20] [21] [22] Recent high-quality systematic reviews and meta-analyses have identified over 200 studies investigating childhood obesity prevention and treatment programs, [20] [21] [22] highlighting the attention being given to this epidemic. Many of the studies seek to address recommendations from organizations such as the American Academy of Pediatrics (AAP) and the Institute of Medicine (IOM) to encourage positive changes at both home and in schools to support healthy diet and activity changes for children. 23, 24 The IOM has specifically called for schools to modify policies to provide adequate physical education and recess time and meet established nutritional guidelines for all foods offered in schools, including those in vending machines. 24 Clinical trials focused on childhood overweight and obesity can be divided into two types: prevention or treatment. In most prevention trials, focus is on preventing normal-weight children from becoming overweight. Many prevention trials also include overweight and obese children and monitor for weight maintenance and loss, which is considered as important a success as preventing normal-weight children from changing weight categories. In contrast, treatment trials focus on weight loss and maintenance of weight loss over time following the intervention. Key outcomes for both types of trials are assessed by using one or more weight-related measure such as BMI, BMI z-score, prevalence of obesity or overweight, percent body fat, and skinfold thickness, making comparisons across studies difficult. In addition, many explore secondary or intermediate outcomes including behavior changes, such as increasing physical activity or fruit and vegetable intake or decreasing intake of sugar-sweetened beverages, many of which are also measured in different manners, and often inadequately (activity and nutrition are simple concepts but difficult to measure accurately), making comparisons impossible. [20] [21] [22] A Cochrane review of the published clinical trials aimed at treating childhood overweight and obesity identified that combined behavioral lifestyle interventions can produce statistically significant and clinically meaningful reductions in overweight in children and adolescents, although outcomes vary. 22 For children over 12 years of age, data indicate small, but encouraging changes in several measures, with an notable overall decrease in absolute BMI of −3.04 (95% CI: −3.14 to −2.94) for children in behavioral intervention versus those receiving standard care. 22 More importantly, specific meta-analyses of treatment trials also indicate that weight loss can be maintained at 6 and 12 months followup in specific groups including children in lifestyle interventions and adolescents in lifestyle interventions that may or may not include medications. 22 However, in many trials, longterm outcomes (beyond 12 months) are frequently not assessed or reported. The limited success of these trials highlights the difficulty of treating existing obesity, particularly severe obesity, among children and adolescents.
A systematic review of pediatric obesity prevention trials also reports that there is moderateto-strong support for school-based interventions that focus on augmenting school curriculum to increase physical activity, education for children regarding healthy nutrition and activity, and improve the quality of food offered in school cafeterias to prevent the development of overweight and obesity in children and adolescents. 21 These findings are further supported by another more recent systematic review of obesity prevention programs, which reported that combined diet and physical activity interventions in school, home, and communitybased settings have been found to have significant positive outcomes related to obesity prevention. 20 The current Cochrane review of childhood obesity prevention interventions states that programs can be effective in reducing adiposity in children, particularly schoolaged children (6-12 years old), but with children in the intervention arm of studies having only an overall mean statistically significant difference in adiposity (BMI or BMI z-score) of −0.15 kg/m 2 (95% CI: −0.21 to −0.09). 21 Findings were similar from the current AHRQ review (−0.17 kg/m 2 ) (95% CI: −0.57 to 0.23), although not statistically significant. 20 While it is noted that these findings are encouraging on a population level, it is unclear what the implications are for individual children and adolescents struggling to maintain a healthy weight or lose a significant amount. Furthermore, the heterogeneity in study designs, samples, measures, and analyses make it "not possible to distinguish which of these components contributed most to the beneficial effects observed," 21(p.2) thus only supporting broad recommendations that are consistent with the established AAP and IOM guidelines and limited in promoting new, truly innovative practices, not helping to move either implementation science or clinical practice forward.
Although the research that is published is somewhat encouraging, what is lost in the fine print is that change in individual weight-based outcomes are minimal and behavioral and lifestyle changes are only modest and short-lived, many disappearing when the intense focus of the intervention is gone. [20] [21] [22] Furthermore, there is a publication bias to highlight the positive impact of obesity preventions interventions and to overemphasize secondary outcomes. 25 For example, a recent innovative trial that was well-designed and theory driven, with moderate intensity and incorporated new technologies such as smart-phone applications and Web technology, showed no change in measures of body composition or physical activity. 26 However, mild-to-moderate effects for secondary outcomes, such as sweetened beverage consumption, screen-time reduction, and improvement in muscular fitness were touted as evidence that the intervention demonstrated favorable impact and has a promising influence on key behaviors that affect weight and cardiometabolic risk. 26(p.e730) Another intense 3-year, school-based physical activity trial emphasized that there were positive changes in percent body fat between children in the treatment and control arms of their intervention, although the authors then acknowledge that differences diminished in summer months and were gone by the end of the study (33 months). 27 A recent meta-analysis provided strong evidence that physical activity interventions to date have also had only small effects (amounting to an increase of 4 minutes of activity per day). 28 Clearly, we are making some improvements, but it is not enough to make tremendous headway in significantly decreasing child and adolescent obesity rates. Perhaps if we change our thinking and focus on interconnected systems and not only on changing individual children's behavior, new, innovative answers will become clearer. Funders and policy makers need to be brought into these discussions because there needs to be an extensive shift in the focus and funding of future research. Until there is a shift in policy and support for research that allows for application and testing of system changes, we will not move science forward and risk losing a generation of children.
Where Do We Go from Here?
The literature continues to call for further study of larger, varied samples and longitudinal evaluation of outcomes. However, it could be questioned that continuing to investigate answers to the obesity epidemic in the same fashion as we currently do is possibly a waste of valuable resources. Few obesity prevention and intervention trials report detailed costeffectiveness analyses; thus, we have no true idea of the return on investment for small changes in children's overweight status. It has been suggested that an ingrained overoptimism in believing that population change will be affected by "educational and motivational means" clouds judgment of researchers and policy makers as to how to continue to investigate and address this issue. 25 (p.e846) Are we intervening on the right people at the right time? Are school-age children and adolescents the populations that should be concentrated on for prevention and intervention? Should we focus on more aggressive treatment of those adolescents most at risk? Should we move prevention efforts further back in the lifecycle of obesity? 29 Is it more important to target individual and family factors or broader system factors? How do we cost-effectively address an epidemic with multiple causes, many of social and environmental origin? 30 Systems science may point to the most promising prevention and intervention efforts, although it appears there is a hesitancy to make the bold policy changes these analyses support. A population-based analysis that pooled data from four large German studies (>30,000 children) highlights the specific difficulties of tackling childhood obesity from a social perspective. Estimates show that if prevention programs were developed to tackle all determinants of obesity, child overweight could be reduced by 77.7%, with the strongest partial effects coming from treating parental overweight (42.5%), improving social/ socioeconomic status (14.3%), and decreasing media/screen time to less than 1 hour a day (11.4%). 31 Developing programs to address all determinants at once is clearly not feasible, and targeting higher level determinants such as social status would require momentous shifts in policy and social change, 30 yet interventions that are not multilevel or system level have been demonstrated to be inadequate.
Juxtaposed to this tension of how much and at what level to intervene, a recent provocative study used computer simulations to determine the expected impact of three potential and feasible federal policies related to childhood obesity: (1) the effect of a 1-cent-per-ounce excise tax on drinks with added caloric sweeteners, (2) the implementation of after-school programs that feature 60-90 minutes of moderate to vigorous physical activity 3-5 days per week, and (3) a ban on television advertising for fast food that targets children 12 and under. 32 Most notably, the study found that an excise tax on sugar-sweetened beverages would have the most impact, resulting in a 2.4 percentage point decrease in obesity among adolescents in the next 20 years, 32 which theoretically would then also improve future obesity rates in adults, and their offspring. Kristensen and colleagues further present an interesting discussion, noting that the implementation of a tax on sugar-sweetened beverage is also an untapped revenue generator for local, state, and/or federal governments. They provide supporting data, which estimate that such a tax could have generated over $13 billion dollars in 2010. 33 Despite the growing body of literature that provides clear evidence to support this public health intervention, [34] [35] [36] [37] there is public hesitancy to institute such changes, limiting the ability to investigate the effects of the intervention in a real-world environment. Currently, only one American city, Berkeley, CA, has passed a soda tax by public vote this year, while this tax proposition has failed to pass in other cities. Ignoring evidence-based policy recommendations is unethical. Can we afford to ignore what could be one of the simplest and most attainable strategies to counteract the childhood obesity epidemic, or not learn our lesson from prior dealings with the tobacco industry? 38 As clinicians and researchers, this is an ideal opportunity to speak out and lobby for a single policy change that can and will have a direct impact on the health of children.
Summary
Without changes to how we address the epidemic of childhood obesity, we will continue to only see inadequate improvements in the health of our children. While sweeping policy and societal changes may not be feasible, we certainly can advocate for single evidence-based policy changes, such as a soda tax. Clinicians and researchers must continue to advocate and work for innovative, evidence-based policy changes so we truly help families help their children.
